INTRODUCTION
Tobacco use has been associated with negative health events and contributes to mortality and morbidity through conditions such as lung cancer, respiratory diseases, cancers of the upper respiratory and digestive tracts, ischemic heart disease, stroke and peptic ulcers Turrell and Mathers 2001; Turrell et al. 2006 ).
Tobacco smoking is the single risk factor responsible for the greatest incidence of disease in Australia, providing around 12% of the total burden in Australian males and 7% in females (Mathers, Vos, Stevenson andBegg 2001) . The link between cigarette smoking and diseases is well known among middle-aged adults. However, the association between smoking and its related factors among young university students has not been extensively studied in an Australian sample.
There are a number of psychosocial factors linked to smoking initiation and smoking maintenance. Smokers often view smoking as an effective means of coping with minor and major stressful situations in daily life ( Khantzian, 1985; Koval, et al., 2000) . Stress and associated distress or depression is an important factor in the adoption of smoking behaviour (Pritchard et al. 2007) . Not only is current depression observed more often among smokers, but a lifetime history of depression or history of depressive symptoms has been associated with smoking cessation failure (Covey et al. 1998 ).
The association between chronic disease and smoking has been a point of some controversy. Tobacco exposure accounts for the vast majority of cases of lung cancer (U.S. Department of Health and Human Services 2004 ) and it appears that trends in lung cancer mortality follow general trends in smoking prevalence (Jemal et al. 2001; Mannino et al. 2001) . Some studies indicate an association between tobacco smoking and heart disease, whereas others fail to show this connection (Paraskevas et al. 2009; Surinach et al. 2009 ).
Coping has been found to be related to smoking (Koval and Pederson 1999) and is defined as behaviours and thoughts individuals use to manage demands from the environment and to regulate stress-related emotions (Lazarus and Folkman 1984) .
Once smokers adopt smoking as a method for coping, it is possible they do not see the need to utilise less harmful active coping strategies. The stress-coping model of substance use model posits that the preference for coping through tobacco use instead of other strategies results from deficits in a person's repertoire of active and effective coping skills, such as efficacy and problem-solving. As a consequence, coping by substance leads to an increase in unresolved problems, which, in turn, contributes to a continuation of distress (Wills 1986 ).
Trends in smoking initiation in the United States suggest that knowledge of the health consequences of smoking has kept adults from starting to smoke (Gilpin et al. 1994) .
Adolescents' beliefs about potential health risks and personal approval of cigarette smoking have been found to be directly related to smoking behaviour (Halpern and Warner 1994) . Several studies have demonstrated that knowledge alone does not directly translate into protective behaviours (Alam 2006; Vega et al. 1988 ), but knowledge is crucial because it influences and shapes self-efficacy beliefs, outcome expectations, normative beliefs, and perceptions of the severity of the health condition. In turn, these health beliefs influence our decision to engage in protective behaviours (Ajzen and Fishbein 1980; Rosenstock et al. 1988 ).
Although most studies have shown no differences in smoking rates between males and females (Johnson et al. 2001; Rigotti et al. 2000) , a significant relationship has been found on the relationship between smoking and other variables such as the amount of money spent per week (more money is associated with greater likelihood of smoking), expectation of future smoking, stress, and perceived health (Koval, 2006) . Several variables that were related to male smoking that include level of mastery (lower level ) and depression (higher level). For females, smokers were less likely to be involved in non-team based sports.
Data about the prevalence of tobacco use among young university students and the relationship of tobacco use with socio-demographic factors, morbidity and life stress measures in Australia are sparse. Instead our understanding of smoking behaviour has been derived from studies of adolescents in secondary schools and adult-population studies in America (Koval et al. 2006; Peterson et al. 2005) . The association between cigarette smoking and morbidity and quality of life among university students, and difference in the prevalence of tobacco use between male and female, are therefore not well documented in Australia.
The present study was undertaken as part of a large multidimensional investigation of health and smoking behaviour of university students and involved three university campuses of a major university in Brisbane, Australia. It established an overall picture of life stressors, health and living conditions of the university students. This paper is based on data from this baseline survey. The aim of the study was to evaluate the prevalence of smoking in an urban university population and its association with socio-demographic factors, life stressors, physical health and mental health status, coping strategies, attitudes and knowledge about the effects of smoking on health.
The following hypotheses were proposed:
1. Smoking is associated with life stressors, physical and mental health status, coping strategies, attitudes and knowledge about the effects of smoking on health.
2. The association between smoking and health and psychosocial factors differ in male and female university students.
METHOD
A cross-sectional investigation of university students aged 18 to 30 years was undertaken using a purposive sampling procedure. Students at three campuses of a major metropolitan University in Brisbane, Australia were invited to participate in the survey. A broadcast email was sent by the Deputy Vice Chancellor to all university students seeking their participation in completing an online survey. A follow up email was sent two weeks after the original email. Ten prize draws worth A$75 each were offered as incentives to encourage students' participation in the survey. Preliminary reports compared sampled student characteristics with those of the whole university students in order to ensure representativeness of the study sample. The online survey was conducted in August, 2009 and the study was approved by the Griffith University 
Measures
All participants completed an online survey administered via the email system at the University. Standardise instructions were provided to ensure consistency in data collection. The questionnaire was a structured self-report instrument and inquired about socio-demographic characteristics, current smoking behaviour, life stressors, physical and mental health status, and knowledge and attitudes about smoking.
Coping strategies such as social support, disengagement coping, participation in social activities and exercise were also assessed.
Socio-demographic characteristics:
The socio-demographic data collected were age, Attitude and Knowledge: Attitude to smoking was evaluated by asking participants, ''Would you say your attitude to smoking is one of…" the following answers.
Answers for this question could be ''strongly approve/approve/neither approve nor disapprove/disapprove/strongly disapprove''. A further question explored this area:
"How regularly are you affected by smoke on campus?", with potential answers of "Rarely", "Occasionally", "Regularly", "Often". Knowledge of the effect of smoking on health is assessed by asking students, "Do you think the smoke from other people's cigarettes on campus is harmful to you?". The choice of answers for this question was: "Definitely yes", "Probably yes", "Probably no", Definitely no". Perception of the exposure to environmental smoke was assessed by two questions by asking: "Are you bothered or affected by smoke on campus?" Answers for this question could be "Yes" or "No".
Cope Strategies: Eight items from the COPE questionnaire (Carver et al. 1989 ) were chosen to assess two coping strategies "using emotional social support" and "tobacco use". These two dimensions of COPE have a reasonable internal consistency with a Cronbach Alpha of 0.76 and 0.61 respectively (Carver, Scheier andWeintraub 1989) . The questions showed a high level of predictive validity of self-esteem and locus of control. To reflect active coping strategies, two questions: "I join recreational activities, such as sports or exercise to get through it", "I participate in social activities such as choir, or church or volunteering organisations" were added to the COPE questionnaire. The alpha level of reliability of the two questions is 0.65 for the current study. The questionnaires used above showed validity coefficients are not affected by socio-demographic variables and particularly age, thus avoiding an age test bias.
Table 1 below confirms that the validity and reliability of the stress, COPE and attitude and knowledge scales have reached an adequate level for the current study sample. The content validity for the three scales is 49%, 81% and 57.58% of the variances explained respectively. The reliability of the stress scale, COPE, and attitude and knowledge scale are 0.73, 0.94, and 0.59 respectively.
Insert Table 1

Statistical analyses
We first determined the overall and by-gender group prevalence of current tobacco use (i.e., number of current tobacco cases divided by the total number of participants and numbers of current tobacco cases in a gender group divided by the total number in that gender group). Cross-tabulations were used to calculate frequencies and associations. Frequency comparisons between current tobacco use and each of the socio-demographic, mental and physical health variables were performed using ChiSquare (χ 2 ) tests for categorical variables. To identify factors associated with the dependent variable tobacco use, logistic regression analysis was chosen. In the multiple logistic regression, the initial model included all variables studied. Variables that were not associated with tobacco use (P < 0.20) were excluded from the final regression model. The number of participants used in the statistical analysis varied due to missing data for some variables. The statistical analysis and 95% confidence intervals (CIs) presented here were generated using the SPSS 16 program (SPSS Inc).
Multivariate significance tests in the logistic regression analysis were carried out using the Hosmer-Lemeshow Goodness of Fit test. Statistical significance was evaluated using 2-tailed design-based tests.
RESULTS
Response rate and sample characteristics
A total of 18000 students including both undergraduate and postgraduate students in both full time and part-time mode who enrolled on three campuses in a main urban university in Brisbane, Australia were approached in the first round. 3413 students responded, yielding an overall response rate of 18.9%, which is similar to other surveys of this kind (Rigotti et al. 1997) . Among these respondents, there were 2417 students aged 18-30, representing 70.8% of the university student population. The sample's socio-demographic characteristics are presented in Table 2 . These demographic variables were compared with the total university sample to ensure the representativeness of the study sample in gender, nationality, age and year level.
Insert Table 2
There were no significant differences between study sample and the total university student population in gender and nationality, but there were significant differences between these groups in age and student study year level. There was a smaller proportion of students aged less than 21 years and a higher proportion of freshman students in the study sample than that in the university population. Therefore, to control the confounding effect of age and student year level, these two variables were entered in the multivariate logistic regression model.
Women represented 73.4%, domestic students 79.3%, and undergraduate students 84.1% of the sample. Regarding educational level, 95.4% of the students had at least 12 years of schooling. Half of the students (53.1%) received an annual income of less than $12,000. Table 3 shows the relationship between tobacco use and socio-demographic variables, physical health, mental health condition, coping strategies and attitudes towards smoking.
Insert Table 3
Rates of tobacco smoking were higher among students with lower levels of education (6.7% for year 10 or lower vs. 4.8% for year 12, p < 0.001). Marital status was also related to smoking. Widowed (27.3%), divorced (31.3%) and separated (37.5%) individuals were significantly more likely to be tobacco smokers than married (18.3%) and unmarried (18.9%) individuals. Bivariate analyses were used to identify associations between mental illness, physical illness, psychosocial factors and tobacco use. These indicated that university students who reported mental illness, felt not bothered by smoking, were rarely affected by smoke, felt smoking is less harmful, being male students, aged 21 to 30, and income level at 40K to 59,000 had higher rates of smoking compared to those who did not have these conditions. Furthermore, university students who smoke were more likely to use smoking to cope with life stressors, and had lower scores in using active coping strategies to deal with life stressors than students who did not smoke.
A logistical regression model was developed to identify factors independently related to current tobacco use. Due to the large number of inter-correlated predictor variables, a multivariate model was constructed to identify the most salient risk factors and the most parsimonious model for predicting the uptake of smoking.
Factors that were not significant predictors in the bivariate analysis were not included in the final multiple logistic regression model. Following that, backward elimination was used to assess the importance of quadratic effects and first order interactions.
Higher order interactions were not tested. Due to the large number of potentially important interactions a block reduction method was employed using a 1% significance level. By this method interactions were tested within and between each of the pairs of blocks jointly with all main effects but no other interactions present. After this initial elimination process all remaining interactions were entered into the complete model and elimination was allowed along with main effects. The final model consisted of 11 factors. The results are shown in Table 4 . This consists of three models, with a general model that includes both male and female students, Model 1 for male students, and Model 2 for female students.
Insert Table 4   Table 4 shows the final results of the analyses with odds ratio (ORs) and 95% CIs for current smoking and socio-demographic and health condition variables. In the general model, physical health, disengagement coping strategies, attitudes and beliefs in smoking, income were significant predictors of smoking, but not mental health indicators. Therefore Hypothesis 1 was partially supported.
In Model 1 for male university students, physical illness was a strong predictor of smoking, with males who had more than one chronic disease having a reduced chance (P <0.001) of smoking when compared with the healthy student group. Male students who felt they were occasionally affected by smoke were less likely (OR: 0.30, 95CI, 0.12-0.74) to smoke than those who reported not being affected by smoke in the environment. Model 1 also indicates that male students who think smoking is not harmful to people's health were eight times (95% CI, 1.66-42.78) more likely to smoke than those who think smoking is definitely harmful.
Model 2 for female students indicates income was significantly related to females' smoking. Women who had an income between $40,000 to 59,999 had a four times greater likelihood of smoking than other income groups
In both Model 1 and Model 2 for male and females, a disengagement coping strategy to stressors was again a strong predictor, with those who had tried to use such a coping strategy having a two times greater likelihood of taking up smoking (95% CI:
1.82-2.27, P <0.001) than those who did not use this strategy. Students with a 'strong approval' attitude toward smoking had a 10 to 41 times (OR=41 in males, 16 in females, P < 0.05) greater likelihood to be smokers than those who strongly disapprove of smoking behaviour. Students with an 'approval' attitude toward smoking have a 10 to 25 times (OR-10 in males, P<0.01; 25 in females, P<0.01)
Students of taking up smoking; and students who had neutral attitudes to smoking had a higher chance (OR=18 in males, OR=34 in female; P < 0.001) of being smokers than those who strongly disapprove of smoking behaviour. Females who indicated disapproval of smoking had a 6.08 times (P<0.001) likelihood of being smokers than students who show a 'strong disapproval' attitude. Knowledge of the effect of smoking on health is independently related to smoking conditions. Both male and female students who were not bothered by exposure to environmental smoke on campus were twice as likely (95% CI: 1.82-2.27, P <0.001) to be smokers than those who feel affected by passive smoking. Some of the variables which were significant in bivariate analyses did not contribute to the multivariate model in both males and females. Among these were mental illness, social support, and marital status In summary, male and females students had a common pattern regarding to the relationship between smoking and health status and psychosocial factors such as health attitude and knowledge regarding the effect of smoking. (Koval, Pederson andZhang 2006) . but this is not the case for male students. The lack of effect on taking up smoking in the low income group (less than $40,000) might because material hardship forces female students to cut expenses on cigarettes and stop smoking (Hymowitz et al. 1997; Townsend 1987) , but this is not the case for male students.
Other researchers have suggested that smoking might serve as a coping mechanism through which people deal with life and environmental stress. The current study included a wide coverage of study and life stressors (Clement and Turpin 1996) .
In our study we have reported that lack of coping resources (ie., disengagement vs active coping) contributed directly to smoking behaviour in both male and female students, implying that increased vulnerability of students with poor coping skills is an important issue. The mediating varabile between smoking and variations in coping is the controllability of the stressor. When situations are controllable, active coping strategies predominate; when situations seem less controllable, alternative strategies are employed (Scheier et al. 1986 ) This association presumably should extend to dispositional variations in sense of control. People who report they typically could not cope are likely to use smoking and rely on such strategies as denial and disengagement of stressful situations.
The particular attitudes and knowledge profile of the smokers partly explained their higher odds of smoking behaviour. A better understanding of the environmental context for continued high rates of smoking among students is critical to developing interventions that reduce tobacco use in this population. We found that most smokers and almost half of non-smokers agree that smoking is acceptable among students.
People who believe that smoking does not have a harmful effect on health, or that exposure to environment smoking does not bother or affect them, had higher chance of smoking, indicating that for students aged 18-30, their attitude and beliefs towards smoking are important determinants of taking up smoking behaviour. Generally, nonsmokers demonstrate a more sophisticated knowledge of the relationship between smoking and health than smokers. This may be attributable to the salience to nonsmokers of the relationship between health and smoking behaviour, or it may also be an indicator of a perception within the university population of smoking as a behaviour that is overall detrimental to most aspects of health. While general population studies find that non-smokers are as knowledgeable or more knowledgeable than smokers relative to the relationship between smoking and heart disease (Weinstein et al. 2004) , the findings of this study that university smokers are much less likely than non-smokers to understand the role of smoking in a number of diseases underpins the high prevalence of smoking in university.
Tobacco use was not independently associated with psychiatric distress in this sample, a finding that is inconsistent with other clinical and community-based studies (Covey, Glassman andStetner 1998; Killen et al. 2003) . Among those aged between 15 and 54 years and among those aged 18-year-old and over, psychiatric distress is usually associated with an increased chance of tobacco use of between 1.6 to 2 times (McClave et al. 2009 ). In contrast with other studies, in this sample, stress and psychiatric distress was not associated with smoking.
For students who have more than two physical illnesses in both male and female groups were less likely to smoke than healthy students suggesting that more then one physical conditions have made these students being more aware of the harmful effect of smoking on health than students who were either healthy or have only mild level of one physical condition.
There are a number of limitations of this study. First, we did not have longitudinal university level measurements, which may generate selection bias. The relationship between student characteristics and smoking may be due to the non-random selection for individuals into university and not because of university influences. Therefore, these relationships should be interpreted only as associations, not causal. Second, we did not measure the length of time that participants had smoked, thus we were not able to determine the cumulative effects of long time smoking on health. Third, other variables such as informal social control, availability of health services were not analysed into this paper, which may have limited the explanation of the effects of the multi-factorial university characteristics on smoking behaviours.
CONCLUSION:
It was shown in this study that stress, disengagement coping strategies, health attitude and knowledge regarding the effect of smoking are significant predictors of university students' smoking behaviour. It is recommended that active coping strategies, such as exercise and social participation, are probably better considered an important resource enabling a person to cope with smoking cessation and other stressors (Hanson et al. 1990 ). Future initiatives may need to focus on measures to increase students' coping strategies. A further implication of this study is that health education programs, which are designed to modify behaviour via a change in attitudes, beliefs and knowledge about the effects of smoking should be considered for implementation in university settings.
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